Background :Chemotherapy is one of the major categories of the medical discipline specifically devoted to pharmacotherapy for cancer, which is called medical oncology.
Introduction
Chemotherapy (chemo) usually refers to the use of medicines or drugs to treat cancer (American Cancer Society, 2016). Treatment that uses drugs to stop the growth of cancer cells, either by killing the cells or by stopping them from dividing. Chemotherapy may be given by mouth, injection, or infusion, or on the skin, depending on the type and stage of the cancer being treated. It may be given alone or with other treatments, such as surgery, radiation therapy, or biologic therapy (National Cancer Institute, 2017).
Chemotherapy (sometimes just called 'chemo') is the use of drugs to kill or slow the growth of cancer cells. The drugs are called cytotoxics, which means toxic to cells (cyto). Some of these drugs are obtained from natural sources such as plants, while others are completely created in a laboratory. Chemotherapy drugs enter the bloodstream and travel throughout the body to reach cancer cells in the organs and tissues. Sometimes chemotherapy is delivered directly at the tumor site rather than via the bloodstream (Bruce, 2016).
The goals of chemotherapy depending on the type of cancer, its stage (how far it has spread), and where the patient is in the treatment process, chemotherapy can be used to: Cure the cancer, keep the cancer from spreading, slow the cancer's growth, kill cancer cells that may have spread to other parts of the body and relieve symptoms caused by cancer(American Cancer Society, 2014).
Anticancer treatments are systemic treatments that may produce many and varied side effects, both long and short term, throughout the body. These effects will vary depending on the doses and combinations of the drugs prescribed. Some common side effects are: nausea and vomiting, diarrhea, stomatitis, anorexia, bone marrow depression, risk of infertility, alopecia, fatigue, renal toxicity, cardiac toxicity, extra vasation and central nervous system toxicity. It is essential that relevant health care professionals have a good knowledge of the possible side effects of the chemotherapy, which is being delivered so that they can ensure the patient is fully informed (American Society of Clinical Oncology, 2017).
There is sufficient evidence to indicate that staff who prepare and administer cytotoxic drugs and deal with contaminated body fluids are potentially at risk and measures to minimise exposure should be taken. Expert review suggests that efforts should focus on improving drug handling and staff education, and on compliance with guidelines for good practice rather than pursuing measurement of occupational exposure. The risks fall into two categories: The proven local effects caused by direct contact with the skin, eyes and mucous membranes, e.g. dermatitis, inflammation of the mucous membranes, blistering, allergic reactions and the systemic effects of inhaling, ingesting or injecting cytotoxic drugs during administration (Landry, 2017).
Reducing the risk includes: Using appropriate gloves; change gloves and changing them as manufacturers recommend ,wash hands thoroughly after all handling activities, change out of protective clothing used when not handling cytotoxics, do not eat, drink or apply make-up in environments where cytotoxic drugs given, stored or disposed of and ensure effective cleaning of all equipment and environment (Mills, 2017 All staff involved in the handling of cytotoxic drugs should attend a training session on the handling of cytotoxic drugs and on the management of cytotoxic spillages as part of their orientation and yearly update. Protective Personal Equipment (PPE) is necessary when handling cytotoxic drugs and cytotoxic waste. PPE worn during administration and disposal of cytotoxic medication and when dealing with a cytotoxic spillage should include: gloves, gown/apron, eye protection and masks (Aesty, Coakely, Cheng &Cividino, 2015).
Key roles of the oncology nurse in cancer chemotherapy management are to assess the patient for adverse events, and to provide support by addressing the patient's concerns. In a collaborative practice, the oncology nurse is also directly responsible for the education of the patient in symptom management, especially during chemotherapy. It is imperative for the oncology nurse to be knowledgeable regarding the current regimens, their associated toxicity profiles, and the tools used in symptom management, in order to maximally enhance the patient's safety while receiving chemotherapy, and improve the patient's overall quality of life (Hollywood & Semple, 2017).
There must be a current and appropriate plan of care for patients receiving cytotoxic drugs. The plan must incorporate on-going evaluation and reassessment of care and evidence that the relevant interventions and observations have been communicated to appropriate members of the multidisciplinary team (Mills, 2017).
Aim of the Study:
Assess the nurses' performance regarding chemotherapy administration in the clinic through:
1-Assess the nurses' level of knowledge regarding chemotherapy administration in the clinic.
2-Assess the nurses' level of practice regarding chemotherapy administration in the clinic. 
Subjects and Methods:

Research design:
A descriptive exploratory design was utilized for the conduction of this study.
I-The technical design:
Include ssetting, subject and tools for data collection.
Setting:
The present study was conducted at the outpatient clinic of chemotherapy at El-Fayoum university hospital
Subjects:
A Purposive sample of (30) nurses who works at previously mentioned setting, work more than 6 months, divided as follows: (5) bachelor of nursing, (10) technical health institute and (15) diploma nursing after obtaining their consent to participate in the study.
Tools for data Collection:
Three tools for data collection were used in the current study as the following:
1-Self administrated questionnaire:
This questionnaire was developed by the researcher in an Arabic language based on review of relevant literatures, it was used to assess nurses' level of knowledge regarding chemotherapy administration in the clinic and it included two parts:
A-Demographic characteristics of nurses:
The studied subjects' characteristics included age, gender, marital status, level of education, years of experience and previous training. 
B-Nurses
Scoring system:
Classified as follows; correct answer was given 1 grade and incorrect answer was given zero. A total score for the questionnaire was 40 grades. Score less than 75% (<30 grades) was considered unsatisfactory and the score equal or more than 75% (≥ 30 grades)was considered satisfactory. 
2-Nurses
Scoring system:
The response to each item in the procedure was categorized into (done correctly & not done) and one grade was given for each correct step and zerofor each incorrect step or not done. A total score for the checklist was 54 grades. Score less than 75% (<40.5grades) was considered unsatisfactory and the score equal or more than 75% (≥40.5grades) considered satisfactory.
3-Nurses'
attitude assessment questionnaire:
It was developed by the researcher based on comprehensive reviewing and recent literatures (Wiseman, Verity, Ream, Alderman & Rchardson, 2010). The questionnaire consisted of 20 statements (8 positive and 12 negative) to assess nurses' attitude regarding chemotherapy administration in the out patient clinic. Nurses were asked to respond to statements on a 3-point Like at Scale (agree, to some extent and disagree).
Scoring system:
Classified as follows the highest possible score of nurses' attitude was 40. The attitude scale included both positive and negative statements. Positive attitude statements were scored 2 = agree, 1= uncertain, zero=disagree, conversely negative attitude statements were scored zero = agree, 1= uncertain, 2=disagree. It was considered a score less than 75% (<30grades) was negative attitude and a score equal or more than 75% (≥30grades) was positive attitude.
II-Operational Design:
The operational design included preparatory phase, content validity, tool reliability, ethical consideration,pilot study and field work.
The preparatory Phase:
It included reviewing of related literatures and theoretical knowledge of various aspects of the study using books, articles, internet's periodicals and magazines to develop tools for data collection.
Tool validity and reliability
Tool validity:
Validity of the developed tools was tested using face and content validity. Validity was tested through a panel of seven experts from medical surgical nursing department: (2) professors, (3) assistant professors and (2) lecturers from faculty of nursing, Ain shams university to ensure tools' comprehensiveness, accuracy, clarity, understanding, applicability and relevance.
Tool reliability:
Reliability of the developed tool was tested to determine the extent to which the questionnaire items are related to each other. The Cronbach's alpha test which is a test used to measure internal consistency was used in the analysis (value throughout the assessment are 0.71 for the knowledge questions, 0.80 for practice observational check list and 0.81for attitude scale. Statistical equation of Cronbach's alpha reliability coefficient normally ranges between 0 and 1, higher value (more than 0.7) denote acceptable reliability
Ethical consideration
Approval of the study protocol was obtained from ethical committee in the faculty of nursing at Ain Shams University before starting the study. The researcher clarified the objective and aim of the study to the nurses included in the study. The researcher assured maintaining anonymity and confidentiality of the subjects' data. Nurses were informed that they allowed choosing to participate or not in the study and that they have the right to withdraw from the study at any time without giving any reasons.
Pilot study
A pilot study was carried out on 10% of nurses (three nurses) from the study subjects to test the clarity, applicability, feasibility and relevance of the tools used, as well as to determine the needed time for the fill out of the study tools. The nurses who were included in the pilot study were included in the study subjects because no modification was done after conducting pilot study.
Field work
The purpose of the study was simply explained to the nurses who agree to participate in the study prior to data collection. The actual work of this study started and completed within three months from the beginning of march (2017) to the end of May (2017). Data were collected by the researcher through two days per week (Saturday and Sunday), at morning and afternoon shifts in the previous mentioned setting. The observation checklist was completed by the researcher and it took 30 minutes for every nurse when providing the care for patients. The time needed for completing the tools was about 45 minute by every nurse (30 minutes for knowledge &15 minutes for attitude). The nurses assured that the information collected would be treated confidentially and that it would be used only for the purpose of the study.
III-Administrative Design:
To carry out this study, the necessary approval was obtained from the hospital' director. A letter was issued to them from the faculty of nursing, Ain Shams University explaining the purpose of the study to obtain the permission for conducting this study.
IV-Statistical Design:
The collected data were organized, categorized, tabulated and statistically analyzed using the statistical package for social science (SPSS) version (20) to assess nurses' level of knowledge, practice and attitude regarding chemotherapy administration in the clinic.
Data were presented in tables and graphs. The statistical analysis included; percentage (%), the arithmetic mean ( ), standard deviation (SD), chisquare (X 2 ) and P-value. Table (1): Illustrated that 53.3% of the studied nurses their age was ≤30years with a mean 29.8±3.92, 86.7% of them were females, 83.3 % of them were married, 50.0% of them had diploma nursing degree, 63.3% of them had more than 5 years of experience, 96.7% of them didn't attend any training course about chemotherapy administration and 93.3% of them got information about chemotherapy by self learning. Table ( 2): illustrated that, 70% of the studied nurses had satisfactory knowledge about the nature of the work of chemotherapy and 93.3% of them had satisfactory knowledge about safe handling of chemotherapy, while 83.3% of them had unsatisfactory knowledge about cytotoxic drug toxicity. Table ( 3): Illustrated that there were statistically significant relations between the nurses' level of knowledge, practice and attitude (p≤0.001).
Results:
Discussion:
Chemotherapy is presently the main systemic treatment available to treat cancer.One in three people diagnosed with cancer approximately60% will receive chemotherapy as part of their treatment. Over the last two decades chemotherapy administration has increa singly become the role of the nurse. Nurses have four main roles in the chemotherapy administration process: educating patients and their families about this form of therapy,administering the chemotherapy agents safely and managing any side effects patientsmay have. In addition, nurses need to support patients emotionallythrough the process (Wiseman, 2015).
Regarding the study nurse's demographic characteristics, the results of the present study revealed that about more than half of the studied nurses had age less than thirty years with a mean 29.8±3.92. This finding is consistent with Chaudhary&Karn, (2012) who reported that the meanage of the studied nurses was 28.9 ± 6.32 years in the study that titled ''chemotherapy-knowledge and handling practice of nurses working in a medical university of Nepal''.
Regarding gender, the results of the present study showed that the majority of the studied nurses were females. This finding is consistent with Keat, Sooaid, Yun, &Sriraman, (2013) who stated that the majority(93%) of the studied nurses were females in the study that titled ''improving safety-related knowledge,attitude and practices of nurses handling cytotoxic anticancer drug in a general hospital, Malaysia''.
Concerning educational level, the results of the present study indicated that, half of the studied nurses had diploma nursing degree. This finding is contradicted with Waheida, Abd-ELghaffar, &Atia, (2015) who reported that more than three quarters of nurses had diploma degree in the study that titled ''evaluation of handling practices of oncology nurses during chemotherapy preparation and administration in Menoufiaoncology hospital''.
Regarding years of experience, the current study showed that approximately two thirds of the studied nurses had more than five years of experience. This finding in the same line with Abd Al-Magid, Mohammed, Abd El latef& Mohammed, (2012) who found that more than half of nurses had more than five years ofexperience in the study that titled ''nursing care standards for cancer patients undergoing chemotherapy''.
Regarding training courses, the current study showed that most of the studied nurses didn't attend any training courses about chemotherapy. This finding is contradicted withChaudhary&Karn, (2012) who reported that no one of the studied nurses attend any training courses about chemotherapy in the study that titled ''chemotherapy-knowledge and handling practice of nurses working in a medical university of Nepal''.
Regarding total nurses' level of knowledge toward chemotherapy administration, the results of the current study stated that about more than two-thirds of the studied nurses had unsatisfactory level of knowledge regardingchemotherapy administration. This result is congruent withVioral, ( 2014) who found thatmore than half of the studied nurses had unsatisfactory knowledge regarding chemotherapy administrationin the study that titled ''examining oncology nurses' knowledge of chemotherapy errors''. The inadequacy of nurses' knowledge might be due to lack of continuous educational programs and training courses in fayoum university hospital.
In relation to knowledge aboutthe nature of the work of chemotherapy, the current study showed that more than two-thirds of the studied nurses had satisfactory level of knowledge regarding the nature of the work of chemotherapy. This result is contradicted with Marcus, (2014) who found that more than two-thirds of the studied nurses had unsatisfactory knowledge regarding the nature of the work of chemotherapy in the study that titled ''Medication errors among adults with cancer in the outpatient setting''. This result may be due to awarenessof the studied nurses and experience about chemotherapy administration from selflearning as they stated.
In relation to side effects and complications of chemotherapy, the current study showed that more than half of the studied nurses had satisfactory level of knowledge regarding side effects and complications of chemotherapy.This result isin congruent with Vioral, (2014) who found that more thanhalf of the studied nurses had satisfactory knowledge regarding side effects and complications of chemotherapy in the study that titled''examining oncology nurses' knowledge of chemotherapy errors''. This result may be due to increased awarenessof nurses about chemotherapy from selflearning through internet or other resources in order to avoid side effects of chemotherapy.
Regarding nursing care for patients receiving chemotherapy, the present study showed that half of the studied nurses had unsatisfactory level of knowledge regarding nursing care for patients receiving chemotherapy. This result is contradicted withShokier, Shaban, Gadiry&SeifEldin, (2012)who found thatone quarter of the studied nurses had unsatisfactory level of knowledge regarding nursing care for patients receiving chemotherapy in the study that titled ''quality ambulatory oncology nursing practice for chemotherapeutic patients''. This result may be due to lack of studied nurses' awareness, continuous educational programs and training courses about chemotherapy administration.
In relation to knowledge about safe handling of chemotherapy, the present study showed that most of the studied nurses had satisfactory level of knowledge regarding safe handling of chemotherapy. This result is contradicted withKeat et al., (2013)who found thatone quarter of the studied nurses had satisfactory level of knowledge regarding safe handling of chemotherapy in the study that titled ''improving safety-related knowledge, attitude and practices of nurses handling cytotoxic anticancer drug in a general hospital, Malaysia''. This result may be due to exchange of knowledge and experience betweennurses regarding safe handling of chemotherapy in order to avoid it's hazards.
As regards the total nurses' practice, the present study showed that majority of the studied nurses had unsatisfactory level of practice regardingchemotherapy administration. This is in line with Abd AlMagid et al., (2012) who found that majority of nurses' practice regarding chemotherapy administration was unsatisfactory in the study that titled ''nursing care standards for cancer patients undergoing chemotherapy''. This could be attributed to inadequate in service training program, lack of knowledge about chemotherapy administration, as well as lack of close supervision.
The current study showed that approximately three quarters of studied nurses had total negative attitude score regarding chemotherapy administration and more than one quarter of them had total positive attitude score.
Regarding correlations between total nurses' knowledge, practice and attitude, the current study showedthat there was statistically significant correlations between nurses' knowledge, practice and attitude regarding chemotherapy administration. This finding is consistent withVerstrate, (2015) who reported that there washighly statistically significant correlations between knowledge, attitudes and practices of the study subjects in the study that titled ''exploration of chemotherapy safe-handling practices and identification of knowledge deficits among oncology nurses in the ambulatory care setting''.
Conclusion:
In the light of the present study findings, it can be concluded that:
About more than two-thirds of studied nurses had unsatisfactory level of knowledge regarding chemotherapy administration and majority of them had unsatisfactory level of practice regardingchemotherapy administration. Also, approximately three quarters of them had negative attitude regarding chemotherapy administration. In addition, there was statistically significant relation between total knowledge, total practice, total attitude and their sociodemographic characteristics as regards age and there was statistically significance relation between nurses' practice and attitude and years of experience.
Recommendations:
Based on the findings of the present study, the following suggestions are recommended:
For nurses:  Nurses should be encouraged to attend scientific meetings and conferences to gainup dated knowledge about chemotherapy administration for proper nursing services.
 Increase nurses awareness about policies and guidelines related to chemotherapy administration.
 Implementing an educational training program for nurses in chemotherapy clinic about chemotherapy administration guidelines.
 Orientation program for all newly employed nurses.
 Periodically and continuously, evaluation of nurses' performance should be done to improve quality of their performance.
For further researches:
 Replication of the present study on a large sample representing different hospital settings in Egypt to figure out the main aspects of this problem and also in order to generalize the results.
